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(57)Abstract 

PURPOSE: To remove three components in the exhaust gas without performing A/F 
feed back control. 

CONSTITUTION: An engine 2 is provided with an carburetor 20 and a fuel adjusted in 
A/F is fed to it A catalyst 22 is provided in an exhaust port of the engine 2 at a 
position under the engine 2. The A/F feed back control is not performed by a signal of 
an oxygen sensor. The catalyst on which noble metal such as Pd is deposited on 
perovskite type complex oxide as the catalyst 22 or it is introduced into a lattice of a 
perovskite type complex oxide crystal, is used as the catalyst 22. 
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)LAIMS . 

Claim1] 3 The automobile exhaust purge which is the engine equipped with the carburetor or the short form fuel injection equipment, is 
,n exhaust gas purge used for the engine which does not perform feed back control of air-fuel ratio by the s.gnal of the oxygen sensor 
?a engtn Exhaust port and is characterized by preparing the catalyst which supported noble metals to the perovskrt* mold mutople 
,xide. or was incorporated in the perovskite mold multiple oxide crystal lattice as a catalyst for em.ssion gas punfication ,n an engine 

[Claim 2] P The location in which the catalyst is prepared is an automobile exhaust purge according to claim 1 which it is directly under 
an engine. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the automobile exhaust purge excellent in the clarification capacity of a carbon 
monoxide (CO), a hydrocarbon (THC), and nitrogen oxide (NOx). 

[Description of the Prior Art] As a three way component catalyst for emission gas purification tine precious . 

upported noble metals, such as Pt, Rh, and Pd, is put in practical use by alumina support, and rt is rJ^JJ^lSrj 
drawing 1 , an automobile exhaust purge forms an oxygen sensor 4 in the exhaust port of an engine 2 detect " J™J of 
exhaust g as calculates A/F (air-fuel ratio) by computer (ECU) 6 based on the detecting signal, and rt is control ing the electrons 
Wla SinTertion equipment (EFI) 8 which injects a fuel in an engine 2 so that A/F goes into the predetermined range. 
[0003] after performing the durability test of 60 hours to drawing 2 and drawing 3 at 950 degrees C among the engine exhaust gas set 
^eoretcal air fuel ratio (A/F=1 4.6) in the sample, the activrty of the various catalysts which measured the sample on SV(space 
velS =70000-/o'clock of conditions with **** omission and a mode, gas testing machine in test p.ece size (the diameter d Wmm 
rttatf* are 25mm - cylindrical) is shown. (A) The chart on the left of each drawing of - (C) shows the rate of Ration to the 
tempe^Xure in theoretical air fuel ratio, and right-hand side drawing shows the rate of clarification to A/F when setting the gas 

empe Su e nctoded in a catalyst as 400 degrees C. and measuring it. The catalyst (example 3) which ^^J^stZ 
mold multiple oxide which is one example which explains (A) of each drawing later, and (B) adjust the conventional catalyst (the 
Txampte b oJ a comparison) which supported Pd to the alumina, and (C) to the conventional catalyst (the example a of a companson) 
and this conventional specification which supported Pt and Rh to the alumina. 

[0004] Drawing is the'case where fluctuation by each A/F is **05 A/F and the range of A/F (60% window) where each ^ate of _ 
clarification of CO, THC, and NOx can secure 60% or more exists also in the conventual cata yst of (B) and (C). on the other Jand 
J3S °- mmn, - rt is the case where fluctuation by A/F is **2.0 A/F. and is shown in (B) and (C) - as - the catalyst of ****** 
?5S?- ZSZuJXwZ™* 'arge also at**2.0 A/F. the rate of clarification of CO will fall and 60% window which can 
purSy ttree components 60% or more simultaneously wi.l be lost Therefore, he is trying for tine conventional purge to come by 
performing A/F feedback control as shown in drawing 1 in 60% window where fluctuation of A/F does not exceed **0.5, and A/F .s 

[£o5] uJSS^iSSt^ an engine, as for the exhaust gas from an engine. A/F is sharply changed by the _ engine cycle 
SSJSZS! to suppress A/F fluctuation in the location of a catalyst like before a catalyst * !^ h "££{£ 
detached distantly [ engine ] so that the A/F fluctuation for every engine cylinder can be eased, and rt is attac hed in itheosr body 
lower part gener ally called an under floor. On the other hand, lowering of exhaust gas temperature reduces catalytic activity, for 
example eJery - *. case where fluctuation by A/F is **0.5 A/F - 200 degrees C or less - almost - catdytic activity - being 
tost - ever! - when fluctuation by A/F becomes large also at **2.0 A/F, rt is 350-400 degrees C or ess and stops already showing 
ca^lytic ac^vrty^i. the conventional catalyst, as shown in the chart on the left of ftnfcU (B I and (C) I Since rt wiH ge coto by the 
time L exhaust gas from an engine reaches a catalyst if rt installs in the location which detached the catalyst distantly [ engine , ] on 
the conditions that exhaust gas temperature, such as the time of engine start up. is low, a catalyst serves as inactive and ^the probtom 
by which exhaust gas is not purified arises. Therefore, the cure of using the exhaust pipe from an engine to a catalyst as a double pipe. 

m^^!^^ cheap three way component catalyst for emission gas purification wrth which the ^ ^which 
made noble metals live together as a catalyst in the perovskite mold multiple oxide which consists of a rare < sarth metal an ^alk aline 
ea^ metal, an^tiansrtion metals purifies CO. HC. and NOx (refer to JP.59-87046.A. JP.60-82138A and f J^^S^tSS 
gas purge equipped with A/F feedback control as the exhaust gas purge which this catalyst is used instead of the conventional catalys 
which made the alumina support noble metals, and uses this catalyst indicated to be to drawing 1 is planned. 

[Problem(s) to be Solved by the Invention] If A/F feedback control as shown in drawing 1 is performed, an oxygen sensor and 

xpensive components, such as ECU and EFI. wi.l be needed, and it will become cost high so ^ l^«c. 1"' ^ en ine 1 
the time the exhaust gas from an engine reaches a catalyst if rt installs in the location which detached the catalyst d^tently [ engine 
in order to operate a catalyst also especially at the time of engine start up. when not enough, the cure of heating f£^»^»£ 
needed [ use the exhaust pipe from an engine to a catalyst as a double pipe, and rt is made to k,ep rt warm, or ]_ Even if this inventon 
does not perform A/F feedback control using an oxygen sensor and expensive components, such as ECU and EFI. it also aims us.ng a 
carburetor (carburetor) and a short form fuel injection equipment at offering the purge with which exhaust gas is purmed. 

£e for Rnh/in* the Probleml The exhaust gas purge of this invention is applied to the engine which does not perform feed back 



ontrol of air-fuel ratio by the signal of the oxygen sensor of an engine exhaust port And the catalyst wn.cn supported noun ~ 
he pe ovsWte mold murtiple oxide, or was incorporated in the perovskite mold multiple oxide crystal lattice as a 
as purification is used. Since it is stopped that directly under [ engine ]. then exhaust gas are cooled m the location ' J^**a 
ataU is prepared, a means to keep exhaust gas warm, and a means to heat a catalyst become unnecessary, a catalyst works from 
rom immediately after putting an engine into operation between the colds, and it is adv antageous for emission gas punfication 
0009] The cataVst used by this invention is BO(A1 -xA'x) 3 (among a formula at least one sort of A of La Nd and the Pr). A At least 
me sort in Ce Mg calcium. Sr, Ba. and Y. B - Co, Mn. Fe. nickel. Cr. Cu. and Zn - inner at least one sort 0< x<1 - it is - a noble- 
ness elements ^bS into the crystal lattice of B site of the thing which supported at least one sort n the noble-metals element 
£ become he perovskite mo(d murtiple oxide shown from Ru. Rh. Pd. Os. Ir, and Pt or a perovskite mold murtip J^ta 
nanufacture approach of such a perovskite mold multiple oxide is indicated by the above-mentioned b.bhography and « ^arned weH. 
0010] The catalyst used by this invention can include further Ce and Zr. the heat-res.stant ox.de wrth wh.ch at least to part serves 
» a multiple oxide and/ or the solid solution including rare earth metals other than Ce further, or the heat-res.stant ox.de wh.ch 
onsi^ 5 Ce in oX to raise thermal resistance to the component which supported noble metals to the Perovskrte mol( ! muto le 
oxide, or was incorporated in the perovskite mold multiple oxide crystal lattice. As for the multiple ox.de expressed wrth a general 
Formula (CeZrM) 02 (a rare earth metal or alkaline earth metal excluding [ M ] Ce). as such a heat-res.stant ox.de. ° (CeS,)2, 0 
SSftfS^SSS. 0 (CeZrNd)2. 0 (CeZrBa)2, etc. besides Ce02 and 0 (CeZr)2 are desirable. *^^^S£^^o 
CeOO(CeSi) 2 [O(CeZr) 2 ] is excellent in the effectiveness of maintaining hot clanfication activrty and 02 and O(CeZrBa) 2 excel two 
in the effectiveness of maintaining hot clarification activity, further (CeZrY), it is more desirable. 

[Faction] Dr awing (A) and drawing 3 (A) show the catalytic activity after a durability test of the catalyst which supported palladium 
as n ^^rme^s^perovskitT^urtiple oxide. There are not the conventional catalyst 60% ^^^^ZZo* 
case the A/F range of fluctuation is **0.5 A/F are purified 60% or more is indicated to be to draw.ng 2 (B) and (C). and a big deference. 
W^ e n * e A/ F range of fluctuation becomes **2.0 A/F. with the catalyst of this invention. 60% window drffers from the conventional 
X£ the po SfSlrSl larger is indicated to be to drawings (B) and (C) notab.y. Therefore, three ^^^^^ 
even if it performs A/F feedback control and does not stop the A/F range of fluctuation. Moreover, since the A/F range of fluctuation 
may be large, even rt can install a catalyst directly under [ which is easy to receive A/F fluctuation ] an engine and ^es keep an 
exhaust pipe warm on the conditions that exhaust gas temperature, such as the time of eng.ne start up. is low, either or does not heat 
a catalyst predetermined gas cleanup effectiveness can be acquired. 

[Simple] Drawing 4 shows the engine with which this invention is applied. The fuel with which the carburetor 
engine 2 and A/F was adjusted is supplied. In the exhaust port of an engine 2. the catalyst 22 is formed in the location [ directly 
uX ] of an engme 2 Arthough the oxygen sensor 4 is formed in the upstream of a catalyst 22 by a diagram, an oxygen sensor 4 .s for 
settmg up tiie exTaust gas conditions 7or a test, and rts oxygen sensor 4 is unnecessary as not a thing but the example for carrying ; o* 
feedback control of A/I with the signal of an oxygen sensor 4. Moreover, although the passage wh.ch introduces the compre sed air is 
estabthed in the upstream of a catalyst 22 by a diagram, this is also for setting up the exhaust gas conditions for ^rty tests, and 
is unnecessary in the example. The example of this cataVst 22 is shown below, the catalyst in an example and the example of a 

by heat-resistant honeycomb support, and a diameter is [ 80mm and the height of the size of the honeycomb 
support ] 95mm — it is cylindrical and the number of eels per two is 400 1 cm. 
[001 3] (Example 1) 

rbl^Sai crystal powder 10 which does not contain nob, metals - tine 100 weight 
sections as an example). The pure-water 150 weight section is added to the known heat-resistant ox.de powder 0 - 90 we gh rt sed ,ons 
(50 weight sections as an example). The slurry which carried out grinding mixing for 12 hours and which was ob ^^^^j" 
s slushed into the honeycomb support of the quality of cordierite. After blowing off and drying the s ur-v of the ^P^TteyjMbon 
by airstream (it is 24 hours at 130 degrees C). the support which is calcinated among atmospheric air at 600 degrees C for hours and 
by which coating of a perovskite mold multiple oxide and the heat-resistant oxide was earned out to ho^"^ °^» ned _ 
[0014] [Basic operation B] The noble-metals salt water solution which earned out weighing capacity so that rt might become the az 
5 0 wilht section by noble-metals conversion to the 100 weight sections of perovskite mold multiple oxide powder and h*™"** 
oxide powder among the coating support obtained by the support approach of Pd and the dissolution basic operation A to a perovskite 
mold multiple oxide crystal is prepared. Coating support is immersed in this water solution or rts dilution water solution and 
impregnation of the whole quantity of noble metals is carried out to perovskite mold multiple ox.de powder and heat-res.stant ox.de 

powder, and after desiccation, it calcinates in atmospheric air and considers as the sample for durab.hty tests 

[001 5] (LaO 8Ce0.2) The honeycomb inner surface was coated wrth 031 00 weight section by basic operation A at homogeneity 
Feu ecS The amount of coats was 1 96g per honeycomb volume of 1 1. The palladium nitrate water-solution (with product o Tanaka 
Kikinzoku Kogyo. Inc., it is 4.4 % of the weight by Pd metal) 56.8 weight section which carried out we.gh.ng capacity ^o that rt might 
become the 25 weight sections by Pd conversion at this based on basic operation B was melted in the aqua-forts 100 weight section. 
pH of this solution was 0.2. After carrying out impregnation of the whole quantity of this solution to tiie above-mentioned coating 
honeycomb support, it dried at 130 degrees C for 24 hours, it calcinated at 600 degrees C in atmosphere air for 3 hours, and the 

[oToKE^amprSThe ZVy^mbler surface was coated with O350 weight section and O(Ce0Wr 0.30Y0A5) 250 weight section 
ty the basic operation A of an example 1 at homogenerty (Fe0.6Co0.4). (La0.8Ce0.2) The amount of coats was 178g per honeycomb 
volume of 1 1. On the other hand, the palladium nitrate water-solution (with product of Tanaka Kikinzoku Kogyo, Inc.. rt is 4.4 % of the 
weight by Pd metal) 25 weight section which carried out weighing capacity so that it might become the 1 .1 weight section by Pd 
TonWrsion based on the basic operation B of an example 1 was melted in the aqua-fortis 1 00 weight section. pH of th.s solution was 
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0.2. After carrying out impregnation of the whole quantity of this solution to the above-mentioned coating honeycomb support, it dried 
at 130 degrees C for 24 hours, it calcinated at 600 degrees C in atmospheric air for 3 hours, and the sample of an example 2 was 
obtained. 

[0017] (Example 3) The honeycomb inner surface was coated with O350 weight section and O(Ce0.9Si0.1) 250 weight section by basic 
operation A at homogeneity, and the sample of an example 3 was obtained (Fe0.56Co0.38Pd0.06). (La0.9Ce0.1) The amount of coats 
was 155g per honeycomb volume of 11. The perovskite mold multiple oxide (La0.9Ce0.1) (Fe0.56Co0.38Pd0.06) 03 of this example 
incorporates the noble-metals element Pd to the crystal lattice of that B site. An example of the manufacture approach is shown 
below. 

[0018] Metallic elements other than a noble-metals element consider as an alkoxy alcoholate, for example, are prepared as follows. 

Lanthanum ethoxy ethylate 36.6g (0.09 mols) 

La3 (OC2H40C2H5) Cerium ethoxy ethylate 4.1 g (0.01 mols) 

Ce3 (OC2H40C2H5) Iron ethoxy ethylate 18.4g (0.056 mols) 

Fe3 (OC2H40C2H5) Cobalt ethoxy ethylate 9.0g (0.038 mols) 

Co (OC2H40C2H5)2 — these metal alkoxy alcoholates were put into the round bottom flask of 500ml capacity, as an organic solvent, 
toluene 200ml was added, was agitated and dissolved, and it considered as the mixed alkoxy alcoholate solution. 
[0019] On the other hand, the noble-metals element was prepared as a water-soluble salt, and the water solution which added 100ml 
of deionized water to 12.1g (Pd part 4.4wt(s)%) (equivalent to 0.53g and 0.006 mols at Pd conversion) of palladium nitrate solutions as 
the water solution was prepared. It was gradually dropped under the room temperature into the previous mixed alkoxy alcoholate 
solution, having palladium nitrate poured [ this ] it for about 15 minutes. Brown precipitation generates promptly by dropping of a 
palladium nitrate water solution, and it becomes viscosity gradually. After agitating the solution under a room temperature for 2 hours, 
moisture and the toluene of an organic solvent were distilled off out of the system of reaction under reduced pressure, and the 
precursor of a dark-brown LaCeFeCoPd oxide was obtained. 

[0020] After moving the viscous object of this precursor to the petri dish and carrying out draught drying at 60 degrees C for 24 hours, 
among air, it heat-treated at 600 degrees C with the electric furnace for 2 hours, and dark-brown powder was obtained. The powder 
was the perovskite mold single crystal phase of O(Fe(La0.9Ce0.1)0.56Co0.38Pd0.06) 3 from the result of a powder X diffraction. 
[0021] (Example 4) The honeycomb inner surface was coated with O350 weight section and O(Ce0.8Zr0.15Ba0.05) 250 weight section 
by basic operation A at homogeneity, and the sample of an example 4 was obtained (Co0.9Pd0.06Pt0.04). (La0.8Sr0.2) The amount of 
coats was 161g per honeycomb volume of II. The perovskite mold multiple oxide (La0.8Sr0.2) (Co0.9Pd0.06Pt0.04) 03 of this example 
incorporates the noble-metals elements Pd and Pt to the crystal lattice of that B site, and that manufacture approach of it is the same 
as that of an example 3. 

[0022] (Example 5) The honeycomb inner surface was coated with 0380 weight section and O(Zr0.8Ce0.2) 220 weight section by basic 
operation A at homogeneity, and the sample of an example 5 was obtained (Mn0.5Co0.4Pd0.05Ru0.05). (La0.2Ba0.8) The amount of 
coats was 172g per honeycomb volume of 11. The perovskite mold multiple oxide (La0.2Ba0.8) (Mn0.5Co0.4Pd0.05Ru0.05) 03 of this 
example incorporates the noble-metals elements Pd and Ru to the crystal lattice of that B site, and that manufacture approach of it is 
the same as that of an example 3. 

[0023] ((a) The example of a comparison) The catalyst which made the heat-resistant oxide powder (Ce0.8Zr0.2) 02 live together was 
used for Pt-Rh/gamma-aluminum 203 which is the conventional catalyst for automobiles. The weight ratio of gamma-aluminum 203, 
and O (Ce0.8Zr0.2)2, Pt and Rh was 50:50:0.4:0.1 2. The amount of coats was 208g per honeycomb volume of 1 1. 
[0024] ((b) The example of a comparison) The catalyst which made the heat-resistant oxide powder (Ce0.8Zr0.2) 02 live together was 
used for Pd/gamma-aluminum 203 which is the conventional catalyst for automobiles. The weight ratio of gamma-aluminum 203, and 
O (Ce0.8Zr0.2)2 and Pd was 50:50:2.5. The amount of coats was 21 2g per honeycomb volume of 11. 

[0025] (Durability test conditions) With the carburetor specification engine shown in drawing 4 , each catalyst of an example and the 
example of a comparison was attached in the flue system whose displacement is 0.66L, it adjusted so that the interior temperature of a 
catalyst might become 950 degrees C, and the durability test was performed for 50 hours. By acfjusting so that it may be set to 
A/F=13.5, and introducing the compressed air into the lower stream of a river of an engine 2, the fuel flow of the carburetor 20 under 
the durability test was set up so that the exhaust gas included in a catalyst 22 might serve as theoretical air fuel ratio (A/F=14.6). 
[0026] (Assessment of the catalytic activity after a durability test) Each catalyst of an example and the example of a comparison was 
attached in the flue system of the same carburetor specification engine as a durability test The fuel flow of a carburetor 20 was 
adjusted so that it might be set to A/F=1 3.5, it attached the heat exchanger in the lower stream of a river of an engine 2, and it set it 
up so that the exhaust gas temperature included in a catalyst 22 might become 400 degrees C. When fluctuation of A/F was measured 
with the oxygen sensor 4 attached just before the catalyst 22, it was 1 .5Hz in frequency in amplitude**2.0 A/F. Moreover, the capacity 
which passes a catalyst 22 was about 70000-/o'clock in space velocity (SV). The gas before and behind a catalyst is measured with an 
automobile exhaust analyzer, and the result of having asked for the rate of clarification by each catalyst is shown in a table 1. 
[0027] 
[A table 1] 
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[0028] With the flue system which does not perform A/F feedback control like a carburetor specification engine from the result of a 
table 1 , as a result of the A/F range's of fluctuation becoming large, in the examples a and b of a comparison using the catalyst which 
supported the noble-metals element to the alumina, catalytic activity is low and cannot present practical use. In the example using the 
catalyst which supported the noble-metals element to the perovskrte mold multiple oxide, or was incorporated to the crystal lattice, it 
turns out to it that an average of A/F is purifying three components of CO, THC, and NOx 60% or more in the range larger than 1 3-1 5, 
and can present practical use. 
[0029] 

[Effect of the Invention] Since three components of CO, THC, and NOx can be purified even if it does not perform A/F feedback 
control in this invention, an oxygen sensor and expensive components, such as ECU and EFI, cannot be needed, but cost can be 
lowered. Moreover, since a catalyst can be arranged directly under an engine, in order to keep a catalyst warm, an exhaust pipe is used 
as a double pipe, or a cure, such as forming a heater, also becomes unnecessary, and it comes out to aim at cost lowering also at this 
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[Translation done.] 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

'Drawing 1] It is the schematic diagram showing the conventional exhaust gas purge. 

'Drawing 2] It is drawing showing the clarification property of various catalysts in case A/F fluctuation is **0.5 A/F. 
Drawing 3] It is drawing showing the clarification property of various catalysts in case A/F fluctuation is **2.0 A/F. 
iDrawing 4] It is the outline block diagram showing one example. 
[Description of Notations] 
2 Engine 

4 Oxygen Sensor 
20 Carburetor 
22 Catalyst 



[Translation done.] 
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x>^>2(c^=&*«TS^^»4«l^g 

(EF I ) 8ft»WBLTl»*. 

[0 00 3] 02iS3tC t *>^*«||^jaStt (A 
/F = 1 4 .6) Ki^Sft/cx^^gM/**. 95 

0-C-C6 oB^racBS^stii^f^-o/c^ *©■$■>*'* 

£7-* h f-^tf-fX (ES3 0mm. iS3* 5 2 5mm 
©Rfgitt) (C< OSt. ^/PtfXKWMCTSV 
Iffliig) =7000 0/^f©^ff«:-ca'ML.fcSafl!l!jS 
©rStt^^To (A) ~ (C) ©&0©£iK]©g]W:®fll 

b*b»ca*#*»s*4 o o ■c\m%hxmnuct 
twA/FK^-rs^b^^uT^-s., -efi-en©s 
© (a) imxmmtz-mmMx&z^u^zuj v 
mtGWtm. p d btctim (mmm 3 > , 

(B) «7^5^KPd*ffl»Ufcfi»©IJ« (tt«« 
b) , (C) tt7;US*KP t iRh£S}#LfcS^© 

mak (jt«wa) i^±a«:imibfc*>©r*s. 

[0 0 04] S2B#A/F-C©^tt^±0 .5A/F 
©^•C$>0v CO, THCRCJtNOx©*n-etl©* 
{b2£#6 0%«±£ft&-Ct-SA/F©$5B (6 0%? 
OF) # (B) . (C) ®®&<DtmtCi>&&tZ. 
— 03tt&A/F-C©£tt#±2 .0A/F©*§£ 
■C$.0. (B> Rtf (C) fc^3ti£J:5K:. *nfi£#© 
fcfe$-Ctf:&A/F-C©gS&a*± 2 .0 A/F(C^A*< 
ft Si. CO©^b^*s{STL> 3)i!t#£l§)B#K:6 0% 
W±?IHb'Ct-56 0%^^>K^*<tt-9-Cl/*^. * 
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©fcS>< fie*©^bSlg«, 01 tCmSft* <fc5&A/ 
F7 F^»^IWSP*fftt9CiR:J:-»-c. A/F© 
a»*J±0.5t»ifi'. *>OA/F#02 (B) . 
(C) t?^3nS6 0%'5'f>FrtK:<Scfc^(Cfr^ 
*. 

[0 00 5] gfc, i>S?>*>6©8f^»x>i?>fi 
TCtti>y>©-^-f f^tcJ: 0 A/F^AS < £«J? 
S. -£©fc«?\ S£*©ct^tC(ffii©i4g-C©A/F^8il 

o&w*-uifc6-r. -meter tx&MvrwfiT 

0 . 5 A/F©i§£Kl«2 0 0 - COT"CB%i'Mlit§tt 
*s^<%«5. §A/F-C©^St)^±2 .OA/FKk* 
t<Wt, S3 (B) . (C) ©:£f!j©@#> 
i^K:, S£*CD|^-C«3 5 0~40 O'C&LTXfXiC 

S-rSS-Ctc^S/cfe. x>^>te8bR£& 

©SF«,**za»tc L*«*r*tw>*f**»i; wvc 

[0006] fsmt L>X\t, %±m&®. Tto* y±a 

mitmrnsmzimzii-rcfimte. co. hcr^n 

Ox*#{bTS^ftgM/*^bJBH%fcl!*t<b UTflffl 
^b*W3nrt^ (#SB35 9-8704 6#fi«. 
#SBS6 0-82 1 3 8m2M. ^Pi¥ 1 - 1 6834 
3-^^#flS) „ C©tt^«TJW5^tC*#J14Ja#3 

i£tcmt®im®R'ot l c&m$ti2>t><>>'c$> l o> com 

[0007] 

CU, EF I it»ofciSfBft»fi*!iM?tl/.- **i*£tf 
^3ti--5»/c«?)K:«, x>i;>7!pe)Miii:-c©gpm«?: 

^ttKIS*^, ECU> EF I t\,>-3lttS9tt9S,^ 
m^XA/Fv -< - FAy jrM9^ff«et>«C < Tfc. * 

50 t?Z>t><DX-$>2>. 
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[0008] 

mmzmm zic&v&m *&ma#*t *»imm 
ffia^»{bws«ST-*K«»)i^^««*ffl^*. ft* 

[ o o o g ] *?wc&ffl?zim\t* <a,.,a' o 

BO, ABLa. N d&O'P r ©5 ^©4>ft< 

ti>im. A' «Ce, Mb, Ca, Sr, BaRtfY 
05%©^<ifeli. BBCo, Mn. Fe. N 
i. Cr. CuStfZn^©:^^ <hfc lit. 0<x 

< i-c&s) rs$n5^nyx*-f bsxt^Mtnn 

CC. Ru, Rh. Pd. Os. I r&CFPt*»6&S* 
^BEc*©^©^^ tfeliB^S^Lfcfc©. Xtt 

^7cX«tt&i&A<fl:t>©'C&&. C©J;^^d-/X 

[ooio] ^Rwrtts-riittaB. S^M5r^a^ 

S/c&Ct. C e Rtf Z r . X«3 e fcW©#±S 

ftflMHMkVS<!: Lttt, CeO„ (CeZr) O,© 

(CeSi)O,. (CeZrY)O,. (CeZr 
La) O:, (CeZrNd)O,. (CeZrBa)O 
— J&5£ (CeZ rM) O, (MBCe«<f± 

##*U>. ^fc. CeO,J:"3IJ (CeZr) 0,-£ 
(C e S i ) 0,©**««StC*JW4iWfcffittftl^r 
Htc (CeZrY) 0,^> (CeZrB 
a) O, ©****»«:*$» 4*ftflat*lt^-r*3tt*K 

«va,»s©-rJ:Off*u>. 

[0011] 

[ffffl] 02 (A) <t@3 (A) tt. s<u-7*i3-<\-®. 

©. BMawft©M«ffitt**ufcfe©"e*s. A/F 

£IMetf± 0 .5 A/FT**»£©3fiS»*i6 0%& 
±jWfcS*i*6 0K$-f>l f tt. H2 (B) . (C) tC 

^snsfi£*©jtt«i*#ftffijt»tti>. a/fwmi 

#±2 .0 A/F ^6W©ftHflfC«6 0X9 

^>RJM&tj£<ft^Ti,>Sj£#@3 (B) . (C) (C 
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^3ftSft*©JB^£Si«K:lt&*. <5-©fci&. A/F 
7 4 - 9 *»WP*(T«C-jTA/FSaBl*B*»*tt< 
Tt>. 3fiS»*iWfc - J"*Ci*«'C»S. *fc. A/F^ 
TfcJ:l>Ci*>6» A/F*»*»*W 

M«*flmt/te9L&<Tt>. »fje©//x?wksai* 

[00 12] 

io mmm H4B#»9i*^s*i**>^>4*bfc 

TA/F#W3ftfc»St«ie9&S*ia. x>5»2© 
SISOC ttx> y > 2 ©ilT©(4S(C^I 2 2 #8tt 6 
*VClr»*. ■rBlMHe>lM*^2 2©iaiHCR» 

^ST&/cS>©*>©r&9. &5R-fe>?4©{t#fcj:-3 
ta/f*7 ^ - f^<? ^$«-f£/c&© &©-?«& 

■rOMM 2 2 ©±*(cHIBSa*»Ar S*B#SW 

20 &*va»s*». tn&w^i^ffi©P#x£:fr£g5£-r 

Sfc«>© *>©?*•)» KBWWt?tt^Bt?*4. C©&*$ 
2 2©W*firFC«i*T. ^^tttMBMtcfcWSMM 
i«Si14^-*Aa(*K:fiJ#3n/cfc©r*f). -£© 
^x#Ajlft©lJ--YX«\ IS*i8 0mm, J5S*59 5 
mm©RfgrtK-C$><9> 1 c m , S0©-b*»»4 0 0T 

[0013] 1 ) 

C**»fl?A} X»U-a-h (SS#> 

30 «(Bil»3|tl0~l 0 0«BK-Wil/T5 0MI 

w) <t, mwwmwmvmxo^Q omasa (-m 

iUT5 OMSiSU) K*fi*l 5 omMM&Ki*.* tf-fc 

-f hJt©^x*Afflft«:gKLji*, sfcgi5©X7l»-££ 
aflTCftSfcl*. tttt («*.« 1 3 0-C-C2 4B#P5) 3 
ttfcSL 6 0 0 *C-C*Si* 3 BtPal^ L-C-ia^^*-^ 
bait^^b©iB^WbW^-K:3-7 v 'f 

[0014] (swn6 d p d ©fflwraao^o ^ 
40 haa^iwk«rtSft^©H« 

a vm&mimxtmmmm®*® 1 o o*» 

g|J{C»UT. ^^H»!#-C0 .2-5 .OSM^QcftA 

[0 0 1 5] (La,.,Ce.. l )(F e, ..C o, .,)O s 1 
50 0 0**3P*aS*»fl?Afc J: 5 ni#Afi|lcflHca 



(4) 



»t? 2 . 5 MS® t U Z J: 5 «Cff« L, fcllHt^ v i? ? A 

(H*si^mss^#a©88iat?. Pd&ji# 

4.4*S%) 5 6.8 S*SB&#ffiBft 1 0 0 SSSM 
frbtc. C©&?£©pHtt0 CO&WSD 
£*£±ie©:a-:r -f >iOv=.*7Aj§*K:£if Sttfc 
ft. 1 3 0-Cr2 4B#H&t*U ^*r6 0 0-C-C3 

[0016] (HJkW2) (La„.,Ce,. 1 )(Fe J .,C 10 
o , )0 , 5 0 SMSBi (C e „ , Z r „ o Y„ .o 5 )0, 5 

0*Sgp**66^ 1 ©S*»f¥AK J; 0 A|*jjf K: 
9F*39 178gt*ofc. C*HC*tU ^fetfUi© 

a*»fp b ccs^t p d&»-c i . i saspi tt s ct 5 

6tt««Ar. Pd£I!#4.4S*%) 2 5SSSB£ * 

LaCOC.H.OC,H.). 

CeCOC.H.OC.H,), 

FeCOC.H.OCH,), 

CoCOC,H«OC,H,) a 
Ch?)©^!?;^*^/;^?- h£5 0 0m 1SB 

[0019] S^Jl7C^«*?§140Si LXmM 30 
L>. *0*^it/t««><^$A** <Pd»4. 
4wt%) 1 2 .1 g (PdftgTO .5 3 g, 0 .0 0 
6 **K:ffli!5) 10 0ml *inz.tc.?i<&%. 

bit. C ©lii®!^ S>>j7 A7jqgiK£5fc©*I£7 * 

©h*x><t£J^&Wc@*U 3lf§fe©LaCeF 
e C o P d 8Kb$©pIg#£f#fc. 40 

[0020] commwo^smm^^-^^b. q 

0'CT2 4&fMmB&tikUc&. S^T6 0 

0 W2«p|IBIWBlU-CJl!l»a©«**»te. 
«^*X^[518t©^^6. (La,.,Ce,. 1 )(Fe 1 . 
, f Co t . 1 ,Pd,.„)0 J (D^n^*-{ h£4MM.ffl 

[002 1 ] (SU6W4) (La„.,S r..,XCo...P 
d o ..6 P t , .,,)0, 5 OMSBi (C e , ., Z r o ., , B a 

«5-(C3— >yL/-C^US^4©^>70l/^f/c„ 3 50 



*Afi*K«I3-afca. 1 3 0*CC2 4*lMfettU 

*m*-c 6 o o -crc 3 «p|yj«^i/riustf« 2 ©?>?* 

[0017] (mmm3) (La,.,Ce ( ,.,)(Fe l ,. 5 . 
Co.. 3 .Pd 0 .,,.)O J 5 0Mag|5t(Ce».»S i„.,)0 
, 5 0 SSS«S44iflPA(c «fc 0 
3-7v>yUT3liiW3 3-h« 
lJA-*A§i 1 'J F^O 1 5 5 gt*o?t. C© 
■mWO^V-l*** hS^SHtBKLa.^Ce..,) 
(Fe„. !l Co,. !1 Pd,. 1( )0 ) », -e©B-9-'f h©*£ 
JlteWft:&)i^Pd£IR9&^ck©^&S. ^© 

Ki^ffi©-w%^{c^-r. 

[0018] *^)»?E3RW^^«7C*»T;V3*^7 



3 6 . 6 g (0.09 **) 

4.1 g (0.0 1**) 
1 8.4g (.0.0 5 6-**) 

9 .0 g (0.0 3 8**) 

-h*«^x*A§ai U 7 H*^ 1 ) 1 6 1 g-e*-» 
fc. C©HliP!l©^n^*>( hM1g^®(btl(L a, ., 
Sr,,)(Co,. ! Pd,.„Pt,.„)0 ) [t -e©B-y--Y 
h©*§H1W:«£Jii7GigPd <tP t £HXD&Ucfc© 

[0022] (^6^5) (La.,Ba 1 .,)£Mn,. 1 C 
o 0 .,Pd„.o.Ru„. 0 ,)O s 8 0S«g|5i(Z r 0 ..C 
e 0 .,)O l 2 OMBP*»*iftffA(C«k0^x*Artii 

Mtti^x^AgSl 'Jy h*^0 1 7 2gT*o 
fco COSQiWO^n:/**^ h§Mg^tt$J(L a„ 
Ba,..)(Mn„ .,C o„ .« P d„ .„,Ru„ ..,)0 1 ti> 
©Bt^-f h©g^^(C*^JS5c^PdtRu?:IX'))i 

^*>©"c*o, -e©Mii^-a«iete^3ipi«T?* 

•5. 

[0023] (tt^Ffla) {^©eiamfflM^-c*)^ p 

t-Rh/r-A l,0,KBIftttBMt«»* (Ce... 
Zr,„ )0 J **#3-t*/cftyS=&ffiffl l//c. r-Al,0 
(Ce„.,Z r..,)©,. PtRc;Rh©*fiJ:b«5 
0:50:0.4:0.1 2T*-ofc. rn-hSte^x* 
ASS 1 "J ? h *^ 0 2 0 8 g r^ofc. 
[0 02 4] (tb^b) tS*©e8b*ffl^-CabSP 
d/T-Al,0,K»«lttlWbW»* (Ce...Z 

,0,, (Ce t .,Zr,.,)0 1 SC;Pd ©MJt« 5 0: 
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5 0 : 2 .5-C<&ofc, a- 'J 7 
h;l^D 2 1 2 gt^fc. 

[0 02 5] (WXWMfefr) H4{C*Snfc+ir^b 

$f±«x>y>-e> 8ES«#o .6 6';? h*©**5/ 

<DjlB*HttittA/F = 1 3 .5£tt*J:9K:IBKU * 
$2 2{CAS8E#X#JIia£m (A/F= 1 4.6) 10 

[0026] (wxes;^moii!i!«stt©i¥ii) 
tract t^i/a»tt«*>t?>o8Wi^^K:fafc 
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2 0©j8S&ifc*ttA/F= 1 3 .5&tt*J:5Kil8 

Ml 2 2©*itTKttDottfclWHs>lM"eA/F©S8» 
*«3eUfciC%. »«±2.0A/FT\ jffiftftl.5 

iSK (SV) rtt7 0 00 0/B*"C*-»fc. tiMtffflfc© 
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[0029] 

[»W©»«] *»B"C»A/F 7 -f - K A {'SUSP* 
fTttfctt<'Ct>C(X THCRtfN0x©3j£#£?IHt 
T£C<b#-Ct&©^ MSH2>lJ\ ECU, EFIi 

feax HST*H*C <t#t*. 
[Hi!©tt*&tt9» 
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[02] A/F3BWS±0.5A/F-C*aJJte©«8 
[03] A/F^8tl#±2 .OA/F 

[@4] -nism^-rifsEB&tfM'c * £ . * 
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